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Abstract 



PROBLEM TO BE SOLVED: To apply a high electric field to a portion below a gate electrode even with low 
drain bias voltage in a field-effect transistor comprising a wide gap semiconductor. 
SOLUTION: This device comprises a channel layer 12 made of an n type SiC into which nitrogen is doped 
on an SiC semiconductor substrate 1 1 , a first conductive layer 1 3B and a second conductive layer 1 3C both 
comprising an n+t type SiC into which higher concentration nitrogen than the channel layer 12 is doped on 
the channel layer 12, and an Ni source electrode 17B on the first conductive layer 13B and an Ni drain 
electrode 17C on the second conductive layer 13C. An A! gate electrode 19B is formed on the first 
conductive layer 13B so as to stride a side part of the first conductive layer 13B in the length direction of the 
same on the side of the drain electrode 17C. 



Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/dips/abstract?CY=gb&LG=en&PNP=JP9289216&PN==JP928921^ 10/31/2001 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09289216 A 

(43) Date of publication of application: 04 . 11 .97 



(51) Int. CI 



H01L 21/338 
HOI L 29/812 



(21) Application number: 08102225 

(22) Date of filing: 24 . 04 . 96 



(71) Applicant: MATSUSHITA ELECTRON CORP 

(72) Inventor: TANABE MITSURU 



(54) FIELD-EFFECT TRANSISTOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To apply a high electric field 
to a portion below a gate electrode even with low drain 
bias voltage in a field-effect transistor comprising a 
wide gap semiconductor. 

SOLUTION: This device comprises a channel layer 12 
made of an n type SiC into which nitrogen is doped on an 
SiC semiconductor substrate 11, a first conductive layer 
13B and a second conductive layer 130 both comprising 
an n+t type SiC into which higher concentration nitrogen 
than the channel layer 12 is doped on the channel layer 
12, and an Ni source electrode 178 on the first 
conductive layer 13B and an Ni drain electrode 17C on 
the second conductive layer 13C. An Al gate electrode 
19B is formed on the first conductive layer 13B so as to 
stride a side part of the first conductive layer 13B in 
the length direction of the same on the side of the 
drain electrode 17C. 
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i^t, AI2O3 (^f7r'fr) J;0^l.*«3 1(7) 
»t3 li;7yh'-ri3 3i:£7)t&i^S5-^2:i:l. 
AlN (r;l'$-'>A • -^-f h7-f H) J:0^<rl.A-.y7 
Tfl3 2i:, GaNi:'9'5:i.Tyh'-7"Ji3 3i:. ix 
1 0'''cm-3£7)S i*iK-7"$iXJtnaGaNj:0:5rS 
3 4 1 . ^ -v 3 4 «0±t:^ A- ^-JUIt 3 
4j:0t*ilS«l X 1 0i9cm-3c7)S 
tin* mi nGaNi 0=5:2.^ 1 CO^OT 3 5 B^lt/IS 
2<?5^1:fl3 5Ci:. H 1 CO^Bfl 3 5 B O JitT i 

(^^>) /A 1 J:0^Sy-XflJi3 9B^iUfm2cO 
^TO 3 5 C i7)Jbtc|5l L < T i / A 1 J; 0 =5: 1. K V ^ y 
W&3 9Cbti<m&^tlXi5^. Pt (e^)/Au 

(^) J:0=Srl.^r'-hmffi4 1B(im£7)9Wl3 5B 

co±i,zm 1 «o«i;i3 5 B«oy- h^i]}fl\<7) Yu^ym 
ms9cm(^mR^3 5a.^m<'ioi,zm&^tix^^ 
I.. 

[ 0 0 5 4 ] OT. ifrie<?) ct a ic^fig^n/c^^sijms 
N^yvx^'ioijf^SriKH^-fi., 

[ 0 0 5 5 ] 01 2(:5^-r h'^-< ymSi3 9C 

t:G a A s ^CO-^-o-dp^ -y r^ti»#:tEpjD-ri.^iO 

m(^Y\y^y^-^^TxmK^mauztt^i:, 
ymS63 9 c*^^y-xmiS3 9 Bti[6]*>ai;^^j*|{i 
n 1 co^mi 3 5 Boy- hmm 3 9 B*ij^^§itT »- ^ 

I.li<7)ffllffla53 5atcm4'fl.. y-^IIfii3 9 

B<7)Ti,zm&^tix\<^imicom9M3 5Bii. mi<o 

^m«3 5 B t^-&LTV^I>f-+;t^yP«3 4 J: 0 1> nS 
co^f^UT?gS*<lS<. -e^^i, M#(i;^rng-&T-J> 
oT, ^■v^vH34 2rm'tl.GaN<om^Sft:^;(: 
1 {i|gl;7)»«S3 5BS:m't.|.I nGaNOliHS 
m:hx2 J:'5t>'h?v^^:i6. micO«m«35Bi:f-^ 
3 4 i: i7)-^ffiOt£fiijl:{4lc, ^i:^ox^vPdf- 
A-yK{c;pagg^r "tyr- (•r5r;b*>AE, = I - 
;ti I ) t^m.-t^ff)X\ mi(DmmiB3 5Bcr,miM 

T. MS 5 awii o-BiSt^mwrn^-ri.. 

{ffl3agi53 5 a«jfi^*i$/5>tlftm*i:^r'?.£OT', 



(6) 



^^¥9-289216 



[00 56] fi!oT. ^mmmm^zx^ii. <sv^k^^ 

[ 0 0 5 7 3 UlT, *^Hfl<7)||3<7)||i6}e®(c^|,^^ 

I.. 

[0058]iai3~lll6 {i*^a30^3c7)||SSJ^® 

mX'hh. ^-fs 013 (a) tc^ti^tc, (5y;c.{fM 
OCVDaic<J:t)A I2 O3 J:0^l.a«3 1O±t, 
S«3 li:ryK-rl3 3i:cOtS^S^S:i;|>A 1 N 
i.^t£t3 0nm(nm^<r>J<.-/yrm3 2}i, GaNj: 
O^S l/^mi?3JI$oryK-ril3 3fc, 1X10" 
cm-3<7)S i5:h'-TL;^naGaNj;i9=5rl)f-A'^-;l' 
S34t, 1X1 Oi3cm-3c7)S h'-rL;tn* S 
I nGaNj;i5=5rl.^«Jl3 5 At^Xt^J'df x-r;P« 

[00 59] mz. HI 3 ( b ) tC^-tJ: a SSK 
3 5 Ac7)±c7)^Mt;b;^>: -jT K 3 yM-fL^3 6^10 
0 n mcOJS? tits U 3 y^-fb^ 3 6 tfO±t 7 ^ 
h U y ^5^7 7 - 1 J: DflffSofflPllP 3 7 a.^^-thV 
iyXV)^if-y3 1i:m^Ltzm. Ill 4 (a) tij^t 
iaic. u>'';^h>'N':?-y3 7Sr-7;?.^'i: LTx'Jay 

g^l:)l3 6tCi*LTCF4 JfflV^7tRI EX-yf-yT"?: 
1114 ( b ) {c^^-ti: a V'JxV 
ft^-y37imi-ft. 
[00 60]<J:tc. 1114 (c) ti7R-rJ:3tc, 
3 5 AtcMLT, ««Jx.«fC 1 2 (tgS) /Hz (p}<3g) 
/CH4 (X^y) /Ar (T)Uzfy) t^h^shm.^:^]' 
X$:fflV^itECR7°7Xvx./^y^^tT^-)-C, SI 

<rim%m 3 5 Bsixm2 <7)^ia 35c ^mm-h « 

[0061] 01 5 (a) tc^-rj:3(c, v-'Jn 

ys^bi3 6S-^*Ucf*. 7:r h';y/77^-tj: 

^-y3Sm\iSLLfdk.mi5 (b) {c^-rJ:^t. 
a«3 l(7)^ffltt)7t-oTTi/Al iO^Sit-S-y 
i?«fli?gfi£M3 9 A2-|g«L, -eof^, H 1 5 ( c ) (c 
^■rietc, l'i;;^h/N-^'-y385:ij7h^7L'ry 
-xnM3 9hRXfYV^ynm3>9Cim^tl>> =5: 
fc, y-;^««S3 9BSt^H^^ylffi3 9C{i-^Jtc 
iSr-r. 3 9BSrHk'f yliitU. 3 9C$-y-;;^m 
Sit LTt*>S*)^V^. 

[00 62] 016 (a) iiZ^-f i.o\.Z. VtV 

'Jvyyy ^-\,zX^m<r>mnM35h(r>±.f,zmi 

Y\y^ ymfl§ii<of-v A^)vm 3 4 *»'iiai-ri>smgp t =5: 

l.ffl!l)ag|53 5 a{cy-hmfiiJ^fi!c«1^4 0 a.mu Lfz 
\^'JxV^-^9-yA0^m^Ltz^k. 01 6 (b) 
■f-t^lc. ^3 lO^ffllc^bfcoTPt/AuJ: 19^ 



A'^'-y 4 0 S: U 7 h 5j-7-r5 t J: -5T hmfiS 
4 1 BjmLT01 2^Z^'f%mm.Vyy=JX9 

[0063] ( ^4 O^SfeJg® ) OT. *l6afliOm4 O 
lim'Sl::f^l.S#^mS h yyiyX^^:mm^zmrS^ ^ 

m^amffl h 7 y i^'x ^<^Kfffl0t'3b I. , 0 1 7 \,zm 

SiCJ:0'5:l.*«f+:S«4 5(c, 
X»*iix 1 0^^ cm-^btihXo^z^iX^rm^^iX 
tzn* ;i--S7^3y^':?h^J^4 5at. MS<?)H- 
XMAUx 1 0'<cin-2t^rl.J:ot:-en-?'nffM$ti 
?t^^^^;Hi: LTcOn- ^tt^l^4 5bt, gSlOH 
-X»*n X 1 0'6 c m-2 t^&l, J: dd^^Six/i^S 
mtLXcOn' vSttSm 5 c i: , jf-S-y^'ny 
^^hmmA: 5 aitc-eix-fiim^iXTtN i i 

y 5 1 Bsy K P-f ymfii 5 1 c t fiw^^ti 

Xm. A 1 J;0^r-S.y-h«ffi5 3B{in* 

4 5 c «0±tC n • vStt^i® 4 5 c iO^r'- h^:^[n]c7) H u 

y«ii5 1 cmcr)mm.^m<'Xdi,zm^^tix\>^ 
[0064] OT, mieoi: 0 ^zm^^titzmm^ 

[ 0 0 6 5 ] ^iRtt'. 01 7lC^-th'U-f ymiSS IC 
^N'-frxmff^rEpjDL/ifcf St. KU-f yflSiS IC 

*^<by-xmfi§5 1 Bt[pi*>amm^i^*^n* vsis^i^ 

4 5 ccOh'l^^ ymfiiS 1 Cj&^m^itTViSliiOfflja 
gP4 5dt«4"-r'l.. tit, ir*-MMi5 3Bc7)Ttf^ 
^^tlX^^hn* ^SttSiS4 5c{i, |5|t<y-hBli 

5 3B<?)TtJg«^ixTV'>Sn- ?Sttffll^4 5 b J: 0 1 
ftSS t F -r § ilT 0 , n SCO A- U Tt?S*^'B>' ^ 
n* rStt^i^4 5 c t vgtt«i^4 5 c J; 0 1 nSO 

y r^SW^n- gttS1^4 5 b ti}^m^LX^^ 
Itzib. t£tiC«{i(4n* JSttmtiS4 5cC0:^*<n- Stt 
mm4 5bX*)i,i&<^j:0. t^oT, ffl!lffla54 5dW± 

I. 

[00 66] t^oT, *mmmizxib. ffiv^ni^-f 

^A- 7 r*MI**» ^ I. F E T S: if I, c: i: *>-T'§ I. , 
[0067] ^fc. *IIM»lfct^-C{4, y-f h'^-v 
■yr^i^frfc LXS i CSrffll^;t*>\ GaNX(4I nG 

aNm^m^xhmmmw:m(^m. 
[0068] OT. :^wmm4 comtmBiz^im^ 

I.. 

[ 0 0 6 9 ] 01 8~02 oii:^mM<7)f^4<7)mmm 
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mx'hi. t-r. lai 8 (a) {c^-t^^t, s i cx 

6 a^^'^PSiXTtl^i^'X hJ'^^-y4 6 im^L. Ml 
{f. jDa«E30 0keV, h'-XM 1 X 1 O'^ c m-2 

OO'Cfl 0^iac7)r--;P?:ff^ro-Cn* jT-S'v^' 

[0070] 018(b) td^-r J: a Vi^'X 

□L7tui^'::^h>'N-^'-y4 7^jg^L, mui, nmm 

ffi2 0 0KeV, H-XMl X 1 Oi*cm-2i:7)Mm^a 
AL/if^. A r ;<f;^cO#HmTlCi3<'^T 10 0 O'CT' 1 
0^ra£7)r:^-;l,Srff:5roT n- vStt^iS4 5bS:-?-ii 

[007 1] <Xe-. 019 (a) tC^-fiot, l^i^'X 
h^N-:?-y4 7^l^£Ly::f^, ^frafi4 5i0^ffl{c 
;bit -9 T 'J 3 >'g-ffe;M4 85-300nm<7)Jf$ tit« 
t^. 019 (b) iZ7f;t^0iZ. ggng|54 9 

a5:*-ri.Pi^'XhA-:?-y4 9$rje«Lt, fiautf, 
jDJSmfESOOKeV. H-Xfil X 1 0i5cm-2c7)g 
SSriiALJtf^. A r ;^XO#H^Tlc*5V^T 10 0 0 
•CT'l 0^<7)T--)\^^n^j:'oX iStt«lS4 5 c 

[0 0 7 2] <J:lC, 01 9 (c) iZTfctX^liZ. Vi/X 
hA-^'-y4 9&l/i/'J 3yg^l:(i4 8 Srl^Uct^, 
n* 5r-S-y^'ay:?^'h^l^4 5a$-K;<^l^$-Wi; 
XbA'^->'5 0tCj:-?TVX^'LT. 
<rym^zht^->X\iS. J: 0^l>^-$ 7 ^Sfii^BStlKS 
lAS-^«-ri,. ^of^. 020 (a) tcS^-fJ:3t. 
l^i^'Xb>'\"^'-y5 0 5:l>7 h:t7LTy-XlflS5 1 

us 1 ^mfYv^ yflffis 1 c{i-^jtii#'-r. 5 1 

B?:HU>f ymiitL, SlCSry-xmStLTt*^ 

[0073] Mz^ 020 ( b ) t^^-r J: 7 ^ h 
7 -t J: 0 hmiSJefi)c««5 2 a $:fflP 
LJtU-vXhA°^-y5 2S:Jg^Ucf^, 02 0 (c) 
t^fJ: -51:. *««sa«4 5«^ffitt./ioTA 1 J: 
')=Sr&y-h«ffiJgBgK5 3A^^«L, ^(^Vk. U=J 
X 5 2 $r y 7 N^T 7-r§^ i: tcioty- h 

5 3 B LT0 1 7 t^-ffll???!;^ h 7 ^ 

[0074] (H 5 cOHMJg.^) OT. *^%BflcOlg 5 O 

»fijg®wsi.m#S!ims h 7 y i^'x^ ^0fflta-:fi,^ 

[0075] 02 1 (a)~(c) <r>% 

mmi.zmh%m^ v 7 y'jx^mmiX'hh. 

021 (a) t^-fi^t. S i CJ:i5^l.^»«cS« 
5 5<7)±tc§^*<H-r$tL/v:nas i CJ:'5'5rl>«m 



15 6i:, #l;l5 6c7)±icNi J:0=5rl>V-X • h'l^ 
•< 5 7 0 , «S« 5 6 CO 

A 1 i t)=3rl.y-hm®5 8{iV^j^<7)jtio|!SglJ 
5 6 aSrSK'J: 3 tJgjS^^l-CV^I,. 
[0076] m5«7)|ISfeje®tcJ: I, fc , mnM 5 6tfOF«3 

gp(cfcv^Ty-x ■ Ki^'f ymffi5 7t[fii*>^tt^:J]^ 
\iy^m<r)m<mu5 e atDi^mzM'^-t^fzi^. 

JgO?S«m5 6a«Oja^*<^m^t=5:S. U-^X. i- 
rxmflE-CS)-:>Tt, y-hm5 8iOT:^*<Smi^i: 

[0 07 7] {^5(r)mmm<nmm^2^m) 

02 1 ( b ) (±|g5<?)||it?g»<7)|gl^fi?lJt«S«^ 
^liah7yi^'X^cOffiiffl0T$)O. 02 1 ( c ) (iH 

5 ionisjgffiom 2 ^jew^si. h 5 y i''^^ 

:J'<OW0-C'S)S. 

[0 0 78] (b) lC^-t^'-hmii5 9{i. ^««5 

s<r)±Mmzm^^tifzy- vmfiHzmu^mmv^ 
mm^m a j: 3 tj^fig^n-c^ o . ( c ) t^^^-ry- 

hmflg6 0 (i, ^mS 5 6i7)±fflg5Cj^fig§it7ty- h 

WiHz-mmmmmi^ i.zmmtix\^ 

[0 07 9] mi^fl^JtCfcl^Tt, y-v%m59\i 

mmm^tmnm 5 6 tcfeit i. v^j^coacopsas 5 

6bSra3J:3tcjefi!t$ttti.^l.Jt*^, S;^^:, ^2^ 

mnM5e\,zmh-Hm>m(^^WM5 e c x o 

SSr^i-r S F E T 5r#-g. vl i: ti<X' ^ h . 

[0080] {mea^mmm ot, ^i^B^omeco 

[ 0 0 8 1 ] 02 2{i:*:^BB^m60||SSJ^»tC«|,m 

vyyjx^ (r>mmx'hh .022 ti^-r J; 

SiCJ:0^rS^fitS«6 5cO±tlxiOi8 
c m-3coafg*i F-7'$ixfcir'- hji:tri«]t=<l^iiit < 
LfixgPS:#-ri.n* aSiCiO=5rS^m«66Bi;. 
««il6 6Bc7)±tN i iO^r^y-X- H^-fy«fi6 
7 0 B fc *«-?-fimje^SixTfc 0 , y- hl:li7 2 B 
6 Bcoy- hi|i:fr(6lO<l/^ilgg6 6 a^5f|<' 

[0082] m6cO|im«tc<i: St , ««a6 6 BcT) 

l*|g^5^Ii^v^ty-x • h'i/^y«ii7 0Bt[6]*>oma 
■hmiv'¥m<r)m(mu5 6 aojg^t«4'ti.7ty). 

<t/fngP6 6aC7)5fie?*i;gfl;|Sii;^l). ta^ot, -^-D- 

^vrT^mzm&'fhW^<r>^^^Y\^^ yju rx 

nS.X'hr.Xi^. <T/1X^t(>a.f.Ziinh1f-Vnmi 
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[0083] WT, *^BBc0^6<7)|lil»C^S«^ 

c 0 0 8 4 ] 02 3-02 6 \i^%m<r>m6<7)mmm 

mx\ixmmmmx:hh. t-f . 02 3 ( a ) mm 
m^z^-txotiz.mumocvDm^zii'yx. sic 

J: 0^-S^fls»«?6 SOJitc 1 X 1 0 18 c m-3iOM« 
S- Y-rUzS i C J: t5=5:l.»«li6 6 A^xtr^df 
■v;u«ft$-«-?tf^. 02 3 ( b ) <r>^mm>,Z7^-fX a 

tC. 7*hUy7'57>f-C^0^«Ji66A<7)±t:>-' 
-b^i:^[fi]0<tXilg|56 7 a l:ff1-|.^*^tl^PL^v:lx 

[0 08 5] iXtC. 02 4 (a) tC^f iot;:. Xn-y 

^ u y^t^ct •:>T 'f yy-^ A • ;^xmii 6 8 Sr^SS* 
M^6 5i0^ffl{ct)fc-5-Cit«U>;f^. 024 (b) t 

Tj^-fi^t. vi^xY)-^9-ybii^)yV:^yLx^ 

• xXK^bji6 85:^4^cttJ^«-ri.. 
[0086] y^lC, 024 (c) (C^-rJ:5tCs ^J;t 
{f, ECR7'5X-7X.yf-y:/{cJ:0CF4 tfClT^ 

[0087] <J:t, 025 (a) t^^^-TietC, 7=)-h 

i^fl^'timULtz\^i>XVf<^-y6 9im'^Lfz 
f*, 02 5 ( b ) t^-f <J: 0 \>Z. ^WmS.e 5cr,^m 
^Zhfz-yXm ii^-^j:hit-^'y 9mmm^l 0 P^i: 
itWL, 02 5 (c) \,z5Tcri.o^z. i^i^xv^-^^-y 
69$r'J7h:t7fl.Ci:{Cj:-5TV-X • Y]y^ym 

mi oBimmme e hcr>±.{z^ix^timm-h. 

[0 088] mz. 02 6 (a) (C^-TiotC 7:<-h 

'jy/77-f-tcj:t). 02 5 (c) t^zm-tmnmeb 
ffi{ct.7t-:>TA 1 i.^^j:hy-v%w^m^i2Aim. 

-ecof*. ^i'';^hA-^'-y7 lSrU7h:t7-ri. 
.1 1 (Cck o-C^Sl 6 6 Boy- Mli:^l6]C7)< t^^ia56 
6 a<:0±{cy- h«ffi7 2 B iB^-fh . 
[0089] 

[^BJcO^aS] il*5S 1 <^^BBl:^l.«^?!!)mS Vyy 

=?-i^mx'^^<n>x\ mmmnx\ k-o. nw^w^ 

^zmxfzn.^m^m. Y^y'Jx9i%hZbtK'%^, 
[0090] IS*JS2<0||BBWMS^-^^SM h y yi^ 



vu^ ymax'h ^xhy-h mmT^imizmmiziz 

[009 1 ] mm 3 wiiBBtf^ vyyi> 
xyt,zxht. mnM^i.'i-^^)vm(^Hzy-vnxm 
<r>mmiffmsi't^£hiio^zmmfixm, ^^^^ 

f-^ ^^ivm t (7)^'^mzmhMn^<r)ji^^)\/^-j <y 
vi,zT-}m*<±ti(^x\ mMm^mi&^mmi)^-m 

iz^<^j:^. i&^'-^VU-f ymS.X'h'oXhy-hVMT 

[0092] mm <mmmhmmm v y y^ 

X^I,zXi>b. GaNJ:0^:l.f-A'^vH{iI nGaN 

i: f-A- ^^;H b m^mzmi m9^<r)Ji^)i-^-^< 

y YcoT^mmmmiz^t^^i z b ifix-t h , 
[0093] mm 5 c7)f6Bflt^ ^mm^m hyyi^ 
x^>{zxib. mm,mii^^^)\^mco±iz. mmum 
mb^j:*) K-^UBm^mmti^ < imm^xncDi r 
*)mmz^^ixoizm^^tix^^^fzib. y~hmm 

-hmiT<7)]&mz-m±^ b ifiX- 

[0094] mm6ff^wmmn.mm.vyy'j 
x^izx I. b . i^^'^^Jum^imnMb^iM.^^zMcomm 
mx-hhi^^. mmmb^^^)vmm^i.z^-fm 

[0095] mm7nmmm%^m. v y y=j 
x^fiizi-hb. v-x - Yv^y^mz^t^ommm. 
im%m<r)y- vmnmizmfhmmmz-m^^hfz 

ib. mcr)W,Uff)j5:mf}mm^b^j:^cox\ ±^^j:m'm 

x'^icox\ iSaMmm:fjx\ 1.0 , ^mmmzmifz 

hyy'Jx^m^Zbi}<X'^t. 

[0096] n-m8(^mmzmn,m^mhyy'j 

xif\,zxtb. mmM<^nmzii\^xv~x ■ Yi^^y 

nxk^z\^i)-^om^f]mmnM<^y- vm}Hz<t/ti 
tz<iftimzm^-rhfz)f). <uixmmimm,^b 
t{:h<nx\ ±%tiin=t'Mmf^''^^h.hi.^\zts:'0 . ^<r> 

r>. %mLW&.zmifz'm^m.Yyyi/X9^\^h 
Zbifix:%h. 

[0097] mm9<r>%mz^h%mim. y yyj 

X^\,Z^hb. f-A-^^/HXti^fimiSiC, GaN 
Xtil nGaW?^ Y^^ ^v'T^M^X:hhfz^. 5111 

^zmmM.-y]x\ so. ^mmmzmifznMmm. 
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imi ] ^m<7)miff)m&mmm^mm]^hy 

[02 ] *^BBom 1 <n%wm.\>z^hmm^m. v z> 

[03 ] *^HHom 1 <r>mmm\.zmmm^ h y 
y=jx-^o:>^-nmcr>umMmmx'h h , 
[[14 ] *^Hjj£ois 1 <r)mmmm\<z^hm.mm.hy 
y=jx^ff)'m.ijWicr,iLwmmmx'h h . 

[05 ] im^(r>W. 1 h y 

y=jx^(nm.-nmcr>xwmmmx'h h . 

[06] ( a ) \i^w^<r)W. 1 ^iiiijgfficom 1 ^mm 
iizmmm^m. vyy^jx^cn^mmxh o , ( b ) 
itifwnm 1 <Dmmm<om2mmizium^^W: 

[07 ] imm(n%2<n>%wimiz[%h%mim.Yy 
y\/x^(mmwchh, 

[08 ] *I^BHoSI2co|ISS?gffltjSl.m*^!;*S h y 

yjx ^(rmmi'mijmmmmx:h h . 

[09 \ i?mm%2<r>wmmz\%h%mim.vy 

y Vx ^ (7)igji:frffioxgJilfrB0-cj> h . 

y y'jx9(m^-nw)-jmmmmx'hh, 

[011] *^B.^O®2^lim®WSI.«#$!)mSh 

y yi>x^(n'^-yi'fyn-immmx'h h . 

[01 2] *^0^c7)m3<^|IMJ^®W^l.m#S&*Sh 

[01 3] *^BS^0®3c;)^SteJg®WSI.S*^SMh 
5 y vx^'coig3t^-?ioig)llJrffi0T'$>l. , 

[014] ifW^m^(r>m0mz\%h%m^m.Y 
[01 5\im^<nm(r>%mmz^h%mi%m.Y 

^y'Jx^(;im.-Hmr>j.wmmmx:hh, 

m\^\wm(r>w.3<r)mmw.z'^hm,^mm.v 
yyi^x9 (^Mm-mfnjLwmmmx'h h . 

[01 Ti^wm^Affimmm^zmmM^^mv 
yy'jxs'cmmmx'hh, 

[018] ifwm^A<r>m.mm^zmnmmMv 
yy'jx^ff)^mim.<^iLWimmmx'hi>. 
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